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HIGH PERFORMANCE COMPUTING SPECIALIST - FLUID MECHANICS ENGINEER  
 
 
Competences and skills 
 
• Knowledge of high performance computational science on the Computational Fluid Dynamics (CFD) field. 
• Code portability on different architectures, parallelism and partitioning strategies, use of versioning tools, scalabil-

ity, profiling and debugging analysis.  
• Considerable communications and collaborative skills, including the ability to work well with other laboratories, 

universities, supercomputer centers, and industry. 
• Development, maintenance and utilisation of high-performance massively parallel unstructured CFD tools for in-

dustrial applications: unsteady aerodynamics of compressible flows, combustion, Lagrangian particle tracking. 
• Modelling of two-phase flows using unsteady CFD approaches (DNS and LES). 
• Management of software development projects and creation of websites. 
 
Work experience 
 

 

- Assistance with algorithm development, scaling efforts and collaboration with Leadership Science Project Teams 
to enable breakthrough science and engineering research at the Argonne Leadership Computing Facility (ALCF). 

- Part of the support team that monitors project progress and helps forestall problems with using ALCF. 
- A single point of contact for key research initiatives and full project lifecycle assistance. 
- Reports on the way that ALCF resources have been used, preparing reports and giving presentations at internal 

meetings and user forums to educate them of the ALCF. Participates in division activities including contributing 
material for proposals. 

- Builds relationships with other supercomputer centers to address common challenges on computational science. 
- Active participant of internal review committees, workshops and other events at Argonne National Laboratory. 
 

 

- Analysis of dynamic load balancing and implementation of parallel partitioning algorithms (from ParMETIS li-
brary) for unstructured 3D CFD codes. 

- Code and users support of the Lagrangian module developed during the Ph.D. 
 

 

- Thesis funded by SNECMA and CERFACS. 
- Responsible for conception, development and implementation of a Lagrangian particle tracking method in a paral-

lel and unstructured CFD code. 
- Maintenance and management of new developments; training and support of other students involved in the project. 
- Redaction of technical reports and code documentation. Technical presentations to international audience. Col-

laboration with national entities IFPEN, TURBOMECA and ONERA. 
- Participation to the Center for Turbulence Research Summer Program 2006 at Stanford University. 
 

 

- Implementation of partitioning algorithms (from METIS library) for CFD computations.    
- Support to parallelism development, code debugging, profiling and memory optimisation of a CFD unstructured 

code. 
- Redaction of technical reports and code documentation of partitioning and parallel library.  
 

 

- Construction of the Burke Brise Soleil cover for the Milwaukee Art Museum addition (designed by Santiago Ca-
latrava). 

- Responsible for communication, work supervision and interactions between American and Spanish working teams. 

Assistant Computational Scientist, Argonne National Laboratory, Argonne, USA October 2010 – present 

Postdoctoral fellow, CERFACS, Toulouse, France February 2009 – September 2010 

Ph.D. Student, CERFACS, Toulouse, France October 2005 – January 2009 

Study engineer, CERFACS, Toulouse, France March 2002 – August 2005 

Project manager, INGEMETAL S.A., Zaragoza, Spain May – September 2001  



 
 

 

- Acoustic measurements and viability studies at the Mechanical and New Materials Dept. 
 
Education 
 

 

«Development and validation of the Euler-Lagrange formulation on a parallel and unstructured solver for large-eddy 
simulation» - Advisor: T. Poinsot. 
 

  

Final project:  «Numerical simulation of the effects of components deterioration in gas turbine systems». Carried out at 
the Aerospace and Mechanical Engineering Dept., University of Rome ‘La Sapienza’ (Italy) with a Socrates/Erasmus 
Grant. 
Major: Energy and Technology of Heat and Fluids. 
Relevant courses: Fluid Dynamics, Mechanics, Thermodynamics, Mathematical Analysis, Machines, Propulsion systems, 
Numerical methods, Structures, Elasticity, Automatic and Electronic systems, Circuits, Chemistry, Economy, Materials, 
Statistical Methods, Industrial Design and Organisation, Norms and Quality, Environment, Renewable Energies. 
 
Awards 
 
- Label C3I - Certificat de Compétences en Calcul Intensif – (2009).  
 
Languages 
 
- Spanish:                      mother tongue. 
- English and French:   written, read and spoken fluently. Daily use in the research framework.  
- Italian:   read and spoken fluently; good written. 
 
Computer skills 
 
- Programming languages: Fortran 77/90; notions in C/C++. 
- Parallel programming tools and languages: MPI; notions in OpenMP. 
-  Debugging and profiling tools: Allinea DDT, Totalview, coreprocessor, mpiP, gdb, gprof, ssrun, Scalasca, 

HPCToolKit, TAU. 
- System: Unix, Linux, Mac OS X, Windows. 
- Visual software: Tecplot, Ensight, Fieldview, Paraview, VisIt. 
- Computing software packages and libraries (open source): METIS, ParMETIS, LAPACK, BLAS, HDF5, 

Code_Saturne. 
- Internet: HTML, PHP, CSS and SPIP; notions in Javascript and XML (creation and maintenance of several websites: 

3 European projects, 1 national project and 2 team websites at CERFACS). 
- Other software and languages: LaTeX, latex2html, HeVeA, CVS, SVN, IGOR, Photoshop, Word, Excel, PowerPoint. 
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Extra-professional activities 
 
Love reading, doing puzzles, interested in decoration and art exhibitions. 
Enjoy travelling, trekking and bicycle excursion. 
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